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*$tmR-Wf*»&#&tttm% i6-£%,&)$Bm&%®#irsh mute. 

16-*fi9#»ij (3p-ga-^-5(6),16(17)-r#-2(Hfi) 16-*fi 

9jNiZ.Rl (Il*f]»A "M) fl&zKJWJ^ft. KHaUMT: 3p - 

5a-?«i -16(17) -J»-20-» , 3p - Jg£-5p-9«ffi-16(17)-»-20-l!, 3p, 12p - 
=3£g-5a-M-16(17)-M-20-m 3p, 12a - Z^g*-5o-*ffi-16(17)-flh20- 
1^ 3p - J5S-5a-*SH2, 20--BW. 

16-*fi9J»IWZ,«»i|il 3p - |g*-5a-*ffi-16(17)-«h20-ilZ.KI8*ffi 

l^ZL&mwmzjstwm 3p - ^s-5a-^s-i6(i7)-M-2o-szi 

K»tt*ttifiaMB»*Hft** Marker &±1&1Zm^tt%WmW%&7i&M 
(Marker: J. Am. Chem. Soc. 19 AO, 62 3350; 1941, 63 774; 1947,69 



2167). BP£z»»w*nz.»+, im, nu(.2oo°c^±)mmmw^7tm^mm 




a. Ac 2 0 b. Cr0a,H0Ac c. KOAc 
]fcPM*#&S&£*WEb&<Micovic I.V. Synthesis, 1990, 591), {IflilS* 
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96116304.6; +B^*J, 00127974.2; +ffl^5pj, Wf: 01113196. 9 ^) &?] 

Rgftgimm 4R (M S) -¥S-8-/£l*)Ig. ^^#-^lt7C^: m^at 
^^»; ff J* 16-*S^^HII23:^«^^T5S:^ : 




mm®. 4R (§k s) -wm-s-mmm^m^^-i^^ . 
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*»w^r«^ra : Faii3Att«r-*w j H!i ca#£^: cn : 01113196.9) , bp 

itmmm, M#^tg> 3X*L7.k, &*48tt;fcl*n«M*fcH:fc 1:1.0- 

4.0 :0. 001-1 :0-l, 1:1.5-2.5 :0. 005-0. 02s 0. 0-80°C 

=fx, MBtfi] 10 ##-24 /hBt. feiUKBE&jffiSJR^-Rjai^^. Mi^M 

o. 5-2 /hBttt*mzk#&m*^£W i6-a3t-2o-H^aj^4fc^ i6-*a# 
»s»sjj^ra^«iip 4R s) -fs-5-^s-iXMMo i$£E&*sp#wm$# 
m, iPTjctfftB i6-*a**B«i«KRi**. tksm, jb#*i**!I»r«# 4R 

J5f3tffi#**7C'fe»: 3f3K*lWn. ®m%&7t, *P#^7G, #0^70 



m> R R' = H s£ OH; C-5(6)sK C-9(ll) = C-C $ OC; C-25i?§2 C-255; 
3C-5(6) = C-C B*, C-5 = 5a-H $ 5p-H. 




HO 
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R R' = H g£ OH; C-5(6)SK C-9(ll) = C-C §B C=C; C-25y?§& C-25S; 
3C-5(6) = C-C Ht, C-5 = 5a-H 5p-H„ 

MSttiilS: zna¥0^ H^f^ -fcZ,&, TSU fcTBU -¥3E 

w&&$BMto*ii, wmw. wmml *m. aim. 

ft4kPft»»#^^7n«» 3HS*-5p-*ffi-16(17)-»-20-SfP 4S-¥*-8-lft 

10 a*q-B&«7c*»£Z,«5filZ,SfF+ , ffiEAii+fiJSt 1 'M#, JPA 3. 3 % 
J£ Na 2 W0 4 • 2H 2 0 (0. Olmmol), 5 fc^JRfc* (30%H 2 0) , £ 80°C 2 <]> 

at. m&m&zM.n&VcMMW'®, so gftzj?*. in 5Hfi*Wb«iHi 

ft 2 /hut, «, tttt&fe 6. 3 J£ 3p-^S-5p-^i-16(17)-M-20-ffi. ft 

$84%. m. p. 186-8°C, (300MHz, CDC1 3 )8: 6. 61 (dd, J=l. 3Hz, 1H, 16- 

H),3.5 (m,lH, 3-H),2.26(s J 3H,CH3C0-,21-H),0.84(s,3H,18-H),0.88(s,3H, 19- 
H)ppm. JKii(m/z,%): 316 Of) , 301 (M*-CH,) , 283 (M*-CH,- H 2 0) , 159,145, 115, 105, 
91,43. fcMWlftBmL® 2.1% 4S-?«-6-jff;rtffl. ft* 80%. [a]". ~ 13° 
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(c 0.8, CHCla) , 2Lft%& Cv) : 2950,1730,1340, 1210,1190, 1040cm"'o MMM 
# H til (300MHz, CDC1 3 ) 8 : 0.96(d,3H, J=6.6Hz), 1. 88-2. 06 (m, 2H), 1.43- 
1.56(m,lH), 3.83-3.90(m,lH),4.23- 4.29(m,lH) . M it 

(m/z, %) : 115 (M*+l) , 114 (M*) , 109, 56, 42. 

%,4mi&to\ft%lRjtf&% 3p-^»-5p-^^-16(17)-^-20-H^I 4S— 6— 
1*3 IB: 

100 3ttow&7t&i#&zj&ftz>w&+, 1 'Mtf. 

*§#J, ffi#te#J&*5c»**& 500 *#T»» *n23*5£ W03(0. lmmol), 10 J£fa* 
50 *fl-5R*lzK(3(WUtO), 4 80°C 2 /J>ltf. jta£4Mfcff& 

£13% 2 *«, iP*. im&n 66 £ 3p-|B*-5p-*a-16(17)-«-20- 

H. *SR4fc^iHBl»22jS4S-¥*-5-j«rt», ttHHK 

sm^sfi^j 1. 

*4fc»j»*P*&*7C«* 3p-^S-5p-^^-16(17)-^-20-TO 4S-¥*-6-ZS; 

0T i «Mg#*lt7n#*¥ : fc 500 «?FT». iP 23 «j£ WO, (0. lmmol), 1 
S^TO, 50 *#JRfU|C(30JUW). 4 80°C 2 

mmmm 2 jp*. fct*$# 60 ^ 3p-^*-5p-^i-i6d7)-^-2o- 

H. »80%. 2kg«*bJgilStf» 22 5£4S-¥S-6-^rtlg, ilk* 84%. fttiHK 

ffiIH«^J lo 

4 

100 JKSSI^tc**^ Z.KWZ.KffFt, lEffiAH'f&JS l 'Mtf , iPA 20 % 

J£ (NH.) 2 Mo0<(0.1mmol), 5 50 J6#JR4l# (3<HUfcO) , £ 80°C 

2 /JnH*. ^3KI£Z»»fcftttB**fflj* ! *J. 500 JSTWBffl't'. 

JP SUfiftflrfftZiS+IIiafc 2 /Ntf, ftfg, JPzK. i±«^# 64 % 16-£g.«@@ 
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V. W 84% 0 m.p.l68-70°C £ M£*gig (300MHz, CDC1 3 ) 5: 6. 72 (dd, J=l. 3Hz, 
1H,16-H),5.38(d, J=4Hz,lH,6-H), 2.26(s, 3H, CH,C0-21-H), 0. 85 (s, 3H, 18-H), 

0. 88(s ) 3H,19-H)ppm. M if (m/z,%): 314 (NT), 299 (Kf-CHa) . 281 (If-CHHfeO) , 
253, 239, 229, 203, 159, 145, 115, 105, 91, 43. lY-WMfafeWDM 22 % 4R- ¥S~5 
-jfcrtK. Ife* 80% o B.p. 83-89°C/15mmHg, [a]", +13.6° (c 0.9 CHC1 3 ), %L 
*h ft if ( v ) : 2950, 1730, 1340 , 1210, 1190 , 1040cm"' . & & ffi # 31 if 
(300MHz, CDCIO 5 : 0.96(d,3H, J=6.6Hz), 1. 88-2. 06 (m, 2H), 1.43- 

1. 56 (m, 1H) , 3. 83-3. 90 (m, 1H) , 4. 23-4. 29 (m, 1H) . ffi if (m/z, %) : 115 (M*+l) , 
114 (Mf), 109, 56, 42o 

£2)fe0>j5 

100 %¥^^7n^«Z.^ZiKiF4' , SJE*i£+fiJ6Z 1 *&t. 

mm, mn^Mm^^.7tn^mm^EinA 500 182 m.% (mo 

3 [P(Mo ls 0 < „)] -6H 2 0 O.lmmol), 50 *?F?R#tzK (3(WUW) , * 

80°C im+fflt&M 2 *H*. MMtt^iDX 2 <Nlt. JpzK. 34»# 

72 j£ 16-£fi9»l». W 95%o timWtftJSWm 24 £ 4R-¥*-8-jd5rt 

si, »88%. i&m §mm%mm 4. 

ftWMil-'il&Tn/fcft l6-£M«gI@?#i 4R-¥S-6-lKrtHg: 

100 &m«^*iraz>ttftZ.KiF'1 :i , 1 /jMtf, $i£l&£ 

M, J5f^€»»J&^5cfifli**¥ffibqA 500«?F, 3.48 3£Z.mWSlH , 50J£# 
»7K (30W) , IE 80°C 2 /J>fft . fttfM&ttS&EI* 2 /J>B*, % 

«. jotk, 71 # i6-*a^»sHo w 93%o frmwiftjsw&n 24 & 

£MW 7 

10 ftm^&TtmM&ZimmziMm* > tem^^R®. 1 *b*. 

«0PJ. iPA 50 *fl-z:««f»&, 18 (NH,) ,[P(Mo, 2 0«,)] -6^0 (&#®, MB 
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m&, O.lmraol), 5 SftRfL* (30%H 2 0) , MftRM 2 <hH*. iPSWPMM 2 

<hB*. in*, i±it^72JSi6-*a9«BI0. «95%o 

#24»4R-«-8-J«rttt. M88%. $Hfti^$^4. 

£M0>J8 

«4kPMfVt|J(I^AA i6-£S#MHTO 4R-¥*-8-#i*iIi: 

*»J. iPA 500 a^jftTBE. 23mgW0 3 , 2», 50 SftHfe* (30%H 2 0) , & 

J4»tliI««#&jffi2/hBt. 2 /jNBt, ftjft, JptK, J±4S^E# 

70 £ 16-*£#&ffiBI. » 92%. TKJIKttJSIlIRft 23 % 4R-EFg-S-TF , 3 
H, ft$84i «»|iI«^J4. 

9 

*ftl*j»ftlJfl^*70** 3p-^S-5a-^S-16(17)-^-20-SI^ 4R-ffJg-8-jft 

100 M^BtTGMSM^^llff.^JE^^t&S 1 <JnR*. tftEBfc* 
**J, *PA 500 SfKTSl, 200 m& Nao[P(W l2 0 4 o)], 50 ST^I** (30JUW)) , £ 

8o°c«<f»&&2/jNitf. ipM$t^»iEi^2/>fft, iR7jc, m®&n 

70 5^3p-^a-5a-^^-16(l7)-M-20-So 92%, m. p. 207-9°C, [a]" B + 51° 
(c 0. 9 CHC1 3 ) , mmm^nm (300MHz, CDC1 3 ) 8 : 6. 59 (dd, J=L 3Hz, 1H, 16-H) , 
3. 45 (m, 1H, 3-H) , 2. 26 (s, 3H, C^CO-, 21-H) , 0. 83 (s, 3H, 18-H) , 0. 89 (s, 3H, 19-H) ppm. 
iRii (■/«.%): 316 Of), 3010T-Cft), 283W-CH,- H 2 0), 159, 145, 115,105, 91,43. 
*M«ft^H^2i5£4R-¥3l-8-iKrtSB, W801 fiPD^Itt 4. 

10 

fcfc*#fidJfcJ&*7nj«* 3p-|SS-5a-^^-16(17)-^-20-lM^ 4R— 5— Zft 

JPA 50 St^-EPS^KK, 48mg Na 2 MoO< • 2ft0 (0. 2mnol), 0. 1 SftfUfc, 5 
«-JR**(30WW)). £ 80°C «U&«fa#&jS£ 2 /jMtf. iPS*l4k^»[s]^ 2 <|> 
Bt, ft.®, iJRTK, 6.8 J£ 3p-|gS-5a-^S-16(17)-M-20-So » 
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90%. 9. zkji^ttjeiti&ff 23 % AK-wm-h-&ftm, » 

84%o mmrswj 4. 

%mm ii 

®.ft®M®m%&7tJ$.% 3p-g»-5a-^S-16(17)-M-20-il^ 4R-¥*-5-$ 

ioo %®B%&KmM&z J mmz>Mm* , i *pa i86m g 

H 7 [(PMo 2 0 7 ) 6 ] • xH 2 0 (0. lmmol), 50 mftMMfr (30%H,0) , 4 80°C ft^+Wfo® 2 

Wo am^impwt^ii , £ 500 m& wmM^zm^mffi* 2 * 

Ht, in*, £ti&&# 3p-^»-5a-^^-16(17)-^-20-ffl 65 ft* 

86%o 9. *mntt!sm®n 22 ^ 4R-i?«-8-$f*jSi§, » 

81%, «M|5]«#lJ 4„ 

&$&#J 12 

mimM&®%&7tJ&% 3p, 12p--^*-5a-^S-16(17)-^-20-il^P 4S-*P» 

100 %&ft%&7tmM&Zsmftz.m.m*, 1 mjii^* 

®M, iPA 500 ^TH, 30 m% VA(0. 2mmol), 1 MIIK. 50 JgftJRft* 
(30%H 2 0) , £ 80"C 2 ^Bto M*LttM^lH]*lE 2 /jMtf, *P 

7K, £t«# 70 £ 3p, 12p--^S-5a-^S-16(17)-^-20-H. 91%. 
m.p.203-205°C, [a] D 26 = +2. 0(c=l. 00), ^h^ilf (v) : 1645, 1580 cm", III 
(300MHz, CDC1 3 ) 8: 6.90 (m, 1H, 16-H), 2. 37 (s, 3H, CH3CO-, 21-H) , 0.87 
(s,3H, 18-H), 0.82(s,3H, 19-H) . zkJIItffc^lStff 23 £ 4R-lf*-5-$|*) 
m, W84i «M|iI«^J 4„ 

13 

mmm^n^TtM 3p, 12p--i5S-5a-#g-16(17)-M-20-fflfn 4S-¥» 

100 mftM&K®m&z,mmz>mm*, 1 mE&* 

y&ffl, iPA 500 S^TS?, 30 m% M0O3, 1 ^ftMM. 50 S^MtK 
(30%H,0) , £ 80°C faft^Wft&M 3 *ftf . iPSiMfc#P*8U£M 2 *P 
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7k, 70 % 3p, l2p--»3|-5a-9ffi-16(17)-»-20-». M 91%. tKM 

K-HsBH^23^4R-¥«-8-jftrt», »84%. ifrig|W|«#>J 4. 

14 

ttfcBflfcttJ&tfSnjS* 3p, 12p--&S-5a-^g-16(17)-&-20-I§fn 4S-EPg 
M, JPA 500 »7IT». 30 W0 3 (0.2mmol), 1 *7H3EflM6, 50 *#SXttz|C 

(3o%h 2 o), ft 80°c 2 <hnt- JnMfcWft«@« 2 *nt, in 

*. 71 % 30, 12p--|gg6-5a-*i-16(17)-»-20-S. ft* 92%. tKM 

^Jgilll#23 3£4R-¥*-6- J tKrtIS, fe$ 845t. ^i^MM^ 4. 

•mm 15 

«.tt,P$»^lt7C^^ 3p, 12p--^-5a-^^-16(17)-M-20-S^P 4R~¥S 
-8-&|*jB&: 

10 JE*«l»ftr^^7n«Z,KWZ.Kif+, 1 'Mtf, MSI^* 

ffffl> JPA 50 ¥3EPl, 24 €5S Na 2 Mo0 4 -2H20 (O.lmmol), 1 •tkftWSt, 5 

S#5Rft* (30%H 2 0) , ft 80°C 2 /Mtf . MMM^M 2 /jMtf , 

mm, jptk, 7.2 % 3p, i2p--ga^5a-?ffi-i6(i7)-»-2o-H. « 

94%. ttflfflffin&ltffl 12. zK««ttJgilft#24SE4R-¥*-8-j35rtBi. W 

88%. «W|W1«^J 4. 

gffiM 16 

fcttB)W»j5te*7Gjfc* 3p, 12p--^-5a-^^-16(17)-^-20-^ AR-WS 
-S-ffcrtH: 

10 &fcflJ&^*j»£Z»ttfl£«SF+. ftflE^g+S/S 1 /hut. itlii 
ttffll. JPA 50 Sfl-ZUPSEW, 24 Na 2 Mo0« • 2H 2 0 (0. lmnol), 1 jET^, 5 £ 
ra«7K(30%H 2 0), ft 80°C fom* 2 /J>Bt. MMft&leHft 2 *Rf , & 
Ifl. JP7K, 7.2 £ 3p, 12p-r^S-5a-^S-16(17)-^-20-H. Qfc* 

94%. tt4MMSR§»fiM 12. *JB»tB»a»24j£3R-¥*-8-|»rt*. 4fc* 
88%. &1*&|gft$%0J 4. 
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& m g * 



*D 0-80°CT, S^ffi«flt7C^^gm5R»ftW«ffi#^^«±Ji«ftS!l 

»K#ST-^jR«*&jat 30 5B+-24 /hat, fi»#«^7c. sua*, &mmim 

mWLiti#fc&tii&% 1:1.0-4.0 :0. 001-1 :0-l, (~«[Sp^*C 

KmrnMUMmm 0.5-2 'W&n i6-^^mmmm%m^m 3r m s) 



±j£-*£#l3£ c i 3 iS c l : ' RSK R' = HflR OH; C-5(6)Sg C-9(ll) = C-C §S C=C; C- 
25R s& C-25S; S C-5(6) = C-C ft, C-5 = 5<x-H US 5p-H, 

Mitt, MKAHf^Kfti 

&> -¥m$u n, n--^¥Mjk> mm. ts> z»h> z.8^isz.iiAA 
0f$w«MSM4fc«i«N anftff, miial siufcife, m*** mm. 




HO 
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i#^lt7C> £MMM®ftJg*tfc#&3j 1:1.5-2.5 :0. 005-0. 02: 

0. 

S) -¥*-8-J«rt». 
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